INTRODUCTION
Pigs were introduced and released in New Zealand in the mid 18th century. They rapidly expanded their range and at present occupy most parts of both main islands. Feral pig populations mainly comprise recent domestic breeds, though these are intermixed locally with breeds derived from the Pacific Islands. Pigs are favoured by hunters and, apart from their recreational value, provide pork for home consumption and for export. Studies reported here were aimed at the acquisition of data fundamental to the rational management of this resource. 2 . RESEARCH PROCEDURE AND DATA Data on age structure and sex ratios were collected while studying the status of feral pig (Sus scorfa L.) populations in the northern part of the South Island, New Zealand. Individual hunters, hunter clubs, game dealers, NZ Forest Service, and Department of Conservation personnel were requested to provide details on each pig killed or purchased. The information included the sex of the pig and a request for the extraction and tagging of its lower jaw. Pigs were mainly hunted with dogs although occasional hunters [525] hunted alone and shot pigs they encountered. About 500 pig hunters throughout the study area participated in the project.
The age of pigs was assessed from (a) tooth replacement and wear and (b) cementum layering in molars (Hayashi et al. 1977) . Altogether 2,386 autopsy records of feral pigs were returned by hunters during the period July 1986 to December 1987. The temporal distribution of kills is given in Fig. 1 . The sample available for age analyses (n=1966) was smaller than shown in Fig. 1 because some jaws were lost or not supplied. Exploratory data analysis (EDA) showed that the two different hunting methods (dogging and shooting) produced significantly different age structures, with shooting favouring juveniles. Accordingly, all shot samples were deleted and analyses confined to the dogged sample.
For each sow examined the number and sex of foetuses or the number of teats extended was determined.
The area sampled was divided into 15 regions (Fig. 2) . The percent frequency of all pigs in 6-month age classes was produced for each region. We used percent frequency rather than actual frequency to overcome unequal sample size and make the plotted data directly comparable.
From initial analyses, we concluded that the overall age data were skewed to the right, were moderately kurtosed, and significantly deviated from normal distribution. LOG transformations were applied to normalise data. For comparison of mean values of age among regions and between sexes two-factor ANOVA was applied on transformed data. Mean age values in the various regions were compared using the Least Significant Difference (LSD) test at a probability of 0.05 (Andrews et al. 1980) .
Regression analysis was performed to determine what kind of relationship existed between age and frequency. Age and age class data were used and curves for both frequency and % frequency were fitted. The curves that best fitted the sample data were nega- tive exponential or negative power curve in nature and in both cases this involved applying a natural LOG transformation to one or both the scales before doing the linear regression analysis. Sex ratio data were analysed non-parametrically using the Chi-square test.
RESULTS

Seasonal Distribution of the Pigs
Pig kills varied seasonally (Table 1) . Pigs are hunted throughout the year, but peak numbers are harvested in May -August (late autumn and winter) and least in December -January (early midsummer).
Age Structure
The age structure of the harvested population is presented in Fig. 3 . After the inclusion of frequencies of foetuses (O age) and sucklings (3 months), the age structure acquired the form presented in Fig. 4 . These O and 3-month age classes were generated by computer from the original data and are only approximations. The following curve was best fitted to our data:
There is severe mortality in the youngest age groups, with almost 70% of the harvested population consisting of animals less than 1 year old. Another 13% of the bag constitute animals from 1-2 years of age. Animals older than 2 years comprise less than 18%. The overall mean age was 10.99 months, while the median value was 3.18. The oldest pig, a female, was aged 168 months, the oldest male was 120 months. When converted into year long classes, this population has the picture presented in Table 2 .
Age structure diagrams were produced for each of the 15 regions ( Fig. 2) . Sample sizes ranged from 55 to 375 and averaged 131. The summary of statistical analyses for age structures of regional subpopulations is given in Table 3 , and indicates that the 15 regions had siggnificantly different mean ages (F 14 1955 = 7.09, pcO.OOl).
From the regional populations studied, four subpopulations, namely Inland North Canterbury, Golden Bay, Sounds, and Geraldine were selected to portray statistical differences, or differences in hunting practices, establishment histories, and pig density. Age class -mid point of 6 month class 
Regional Subpopulations
Region 1: Golden Bay (Fig. 5) .
Pigs have been present here from before 1900. Further releases since 1900 have expanded their range. It is an example of a long established population with low density. The population is heavily hunted and hunters report a decline in pig numbers. Some hunters release sows caught by dogs because of their concern over populaton decline. Pockets of high density remain mainly due to hunter access problems. The sample of 101 animals was supplied by numerous hunters, and possessed a mean age of 29.2 months, 27.4 months for females, and 30.1 months for males. There were no pigs reported older than 75 months.
Region 7: Marlborough Sounds (Fig. 6) . The Marlborough Sounds were colonised by pigs released by Captain Cook in 1773, and is an example of a heavily hunted population which shows no indication of decline. This region has the highest density of pigs on the study area. Hunter access is easy by land and water. However, pigs mainly inhabit thick forest and scrub cover and often outrun the dogs. The robust sample of 375 was supplied by many hunters and three game buyers. It had a mean age of 26.3 months (females 25.6, males 26.8 months) with many old pigs present (the oldest 153 months). The sample was statistically similar to Golden Pay and Inland North Canterbury.
Region 13: Inland North Canterbury (Fig. 7) .
Pigs have been present from before 1900, though their distribution has since decreased as a result of land clearance for farming. The sample of 95 animals was affected by hunting practices. Because of past declines in numbers, many hunters release dogged sows, hence there appears an uneven sex ratio. The sample was supplied by many hunt-ers and one game buyer. The subpopulation is of low density but contained some old animals. Accessible areas are heavily hunted, but remoteness and restricted hunter access are important considerations.
The mean age of the sample was 31.2 months, with 32.1 months for males and 29.1 for females. This was the highest mean age among regional subpopulations, and resulted from the large number of adult males taken.
Region 15: Geraldine (Fig. 8) . This subpopulation was established about 1980, and is an example of an irruptive population that has increased rapidly in number and range and is still increasing. Little hunting occurred during establishment and although hunting has recently increased, it is still light by comparison with other regions. The sample of 98 pigs was mainly supplied by two hunters and differed significantly from all others.
The mean age in the Geraldine sample was 11.6 months, 8.1 for males and 13.9 for females, and was less than half that of most other subpopulations. No pigs were older than 45 months, and hunters considered that few older pigs existed. 
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Sex Ratio
There were significant differences in the age class distribution of males and females (x 2 i 4 = 49,929, p<0.001), and the sex ratio within the prescribed age classes differs significantly also. Overall, there were 
IF MM
73951
Age class -mid point of 6 month class 1392 males and 997 females in the sample of 2389 pigs killed in the project, a ratio of 1:0.72. The sex ratio of foetuses examined was 1:0.95 (212 males and 201 females) and was not significantly different from unity (p>0.05). Despite the imbalance in the overall sex ratio, regional sex ratios were generally nonsignificant, with real differences occurring only between the sexes in the Kaikoura (x 2 20 = 117.6 7 2, p<0.001), and Geraldine (x 2 i8 = 20.628, p<0.01) samples.
DISCUSSION
The seasonal variation of pig kills (Table 1) was found earlier by Dzi^ciolowski (1987) for the feral pig population in Golden Downs, South Island, New Zealand.
The harvest obtained by hunters was substantial and reflected both the widespread distribution of pigs and the local popularity of pig hunting with dogs. Clarke (1989) , in a study of pig hunter harvesting patterns, identified 1120 hunters in the study area. Average regional harvests among a surveyed sample of 141 hunters ranged from 23-87 pigs/year, though these harvest rates may not be representative of all hunters. During the present study most hunters supplied only a small proportion of the pigs they killed; in particular they supplied fewer pigs in the 3-month-old age class (Fig. 3 ) than were expected from the foetal and suckling data (Fig. 4) . As a result, and as earlier indicated by EDA, the age structures of harvested pigs are undoubtedly biased towards older animals. Reasons for this relate mainly to the failure of hunters to recover small piglets killed by dogs (on account of their size), and secondly, to the instinctive behaviour of many dogs who seek to catch the larger pigs in a group. Thus, although recorded age structures are biased, the harvesting method results in considerable mortality in all age classes. Ueckermann (1972) found in a confined population of wild boars that even when animals under 1 year constituted 72-74% of the annual harvest, population increase could not be prevented. So, even the removal by hunting of almost 70% of New Zealand feral pig populations possibly may not arrest population growth.
The age distribution of the study population indicates a heavy hunting impact. The main effect of hunting is a higher population turn--cver. In an intensively hunted environment, turnover may result in 50-75% of individuals being replaced every year (Gaillard et al. 1987) . Henry and Conley (1978) in their studies on survival and mortality in European wild boars, found that average mortality was 51% for the total population, 53% for males and 50% for females. The turnover period (time required for a cohort of 1000 to be reduced to 5 or less) was 5.8 years with over 1 year difference in the turnover period for males (4.8), compared to females (5.9). Mean life expectancy was 1.46 years and was slightly less for males (1.38) than for females (1.52). Garzon-Heydt (1987), in his analysis of wild boar harvest in Spain, found an overall average age of 22.8 months (n = 167) with 21.9 for males (n=53) and 24.9 for females (n=103). Similar results were reported by Jezierski (1977) for wild boar in Poland, namely an overall mean age of 23 months, with mean age of males 21 months and that of females 24 months. Average age of our sample (n = 1966) is 50% less (10.99 months for males and 11.56 months for females).
Sex ratios in three geographically distant populations of Sus scrofa are compared in Table 4 . All three examples document harvested portions of populations. It is noteworthy that the two biggest samples (Milkowski & Wojcik, 1984 , and this study) yielded exactly the same result. On the other hand, Andrzejewski and Jezierski (1978) found the number of females in their live-trapped population of wild boars exceeded the number of males, particularly so in older age classes.
Despite the practice of releasing pregnant or lactating sows in the study area sex ratios were not unduly influenced; instead other factors may explain the differences. For example, differences in sex ratio in Geraldine occurred because of an atypical pattern of pig occupation in this predominantly exotic (Pinus radiata, Pseudotsuga menziesii) forest area. Pigs in Geraldine occur in mobs in a pattern characteristic of early spread, and mainly favour the young Pseudotsuga menziesii stands. Females comprise the bulk of these mobs and were easier targets for dogs than were adult males that lived on the periphery of the herd. Uneven hunting pressure and selection by dogs probably also explain the sex ratio differences in Kaikoura.
